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Purpose: To evaluate the postacute care (PAC) needs of elderly patients in a tertiary teaching hospital.
Methods: All elderly veterans admitted to a tertiary medical center were screened for their needs for PAC
services from May 1 to October 31, 2009. Case managers evaluated the inclusion/non-inclusion criteria
while visiting patients before their discharge. Comprehensive geriatric assessment (CGA) was performed
before their transfer, if they agreed to receive the PAC service in addition to the complete medical history
review.
Results: Overall, 409 elderly patients (96.8% male; mean age ¼ 80.4  5.4 years) meeting the inclusion/
exclusion criteria were screened, and 103 (25.2%) had PAC service needs. All patients diagnosed with
central nervous system and musculoskeletal conditions displayed a signiﬁcant decrease (93.1  10.8 to
43.6  33.3, p < 0.001; 90.9  14.6 to 40.4  23.1, p < 0.001) in Barthel Index (BI), and were more likely to
require PAC (41.1%, p ¼ 0.001 and 55.3%, p < 0.001). Most patients with PAC needs had multiple complex
needs, including mobility problems (97.7%), risk of malnutrition (90.7%), polypharmacy (74.4%), cognitive
impairment (53.5%), pain problems (41.9%), sleep problems (39.5%), urinary incontinence (32.6%), and
depression (14.0%).
Conclusion: One-quarter of the elderly veterans admitted to the tertiary medical center, especially
patients with central nervous system and musculoskeletal conditions, required PAC. Furthermore, the
presence of multiple complex care needs among these patients strongly supported the suggestion that
PAC services should be provided through a multidisciplinary approach.
Copyright  2012, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Population aging is a global phenomenon, and this demographic
transition may result in various challenges to health-care systems,
especially escalating acute hospital care needs.1 The common
solution for improving the efﬁciency of hospital bed utilizationwas
to reduce lengths-of-stay,2 which may jeopardize the opportunity
of older patients to restore their physical functions.3 It has beenGerontology, Taipei Veterans
ad, Taipei, Taiwan.
n).
linical Gerontology & Geriatrics. Preported that many older patients have not completely recovered
upon discharge and progressively lose their independence after-
wards.4 This unmet health care need may result in one-quarter of
older patients needing emergent hospital re-admission, with as
high as 36% of them dying within 1 year after index hospitaliza-
tion.5 In England, intermediate care, interchangeable with post-
acute care (PAC) in other health-care systems, became a national
policy in 2000.6 The primary goals of PAC services include: (1)
avoidance of immediate hospital re-admission; (2) prevention of
premature long-term care placement; and (3) promotion of the
physical independence of frail older patients.
In general, PAC was considered a service model of cost-effec-
tiveness,7 and the effectiveness was better if services were timelyublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
Table 1
The patients’ demographic characteristics.
Characteristics Patients (n ¼ 409)





Live alone 49 (12.0)
Live with spouse only 147 (35.9)
Live with spouse and child 107 (26.2)
Live with child only 42 (10.3)
Live in long-term care facilities 53 (13.0)
Others 11 (2.7)
Lengths of stay (days)a 15.8  13.9
Barthel Indexa
Before admission 90.2  15.9
After admission 54.4  31.0
Assessment for PAC needb
Need for PAC 103 (25.2)
No potential for recovery 101 (24.7)
No functional decline 205 (50.1)
PAC ¼ postacute care.
a Mean  SD.
b Number (%).
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for PAC needs among hospital inpatients was of great importance,
and was related to the efﬁciency of health-care systems. It has been
reported that 25.8% of elderly medical inpatients of the district
general hospital were in need of PAC services,10 but little was
known regarding PAC needs in Taiwan. The main purpose of this
study was to evaluate the PAC needs of hospital inpatients in
a tertiary medical center in Taiwan, to provide optimal estimation
of PAC services.
2. Methods
2.1. Program and participants
The ﬁrst community hospital-based PAC programwas started in
2007 in Taiwan,11 and it was introduced to other hospitals in 2009.
From May to October of 2009, all older veterans admitted to the
tertiarymedical center were primarily screened by the nursing staff
for PAC needs. There were 1421 beds in this hospital, and the mean
length of stay was 8.4 days. The inclusion criteria were age
>65 years, medical stability (requiring no intensive medical, labo-
ratory, or oxygen support), and the presence of acute functional
decline during hospitalization. Patients admitted for elective
procedures, acute conditions related to terminal illness, including
malignancy, and considered to have a low potential for functional
recovery, were excluded.11 After primary screening, trained case
managers and geriatricians visited these patients for their PAC
needs in person 3e5 days after their admission. Case managers
performed comprehensive geriatric assessment (CGA) for every
patient who met the inclusion/non-inclusion criteria, to evaluate
their PAC needs. Functional decline during hospitalization was
evaluated using the differences in Barthel Index (BI) before hospital
admission according to the participants’ or family’s statements and
the timewhile admission. Participants with severe diseases, or who
had difﬁculty recovering their functions, were classiﬁed as lacking
potential for functional recovery in accordance with the result
of comprehensive discussion between cases managers and
geriatricians.
2.2. PAC need assessment
The CGA in this study was composed of BI, (range 0e100; higher
scores suggest more independent in basic activities of daily
living),12 the Chinese version of the Mini-Mental State Examination
(MMSE) (range 0e30; scores 24 mean cognitive problems),13,14
the 15-item Geriatric Depression Scale (GDS-15) (range 0e15;
scores 5 suggest depressed symptoms),15,16 the numerical pain-
rating scale (range 0e10; higher scores indicate more perceived
pain),17 the timed ‘Up and Go’ test (TUGT) (time 20 seconds
suggests mobility problems),18 the Mini Nutritional Assessment
(MNA) (range 0e30, scores 23.5 mean the risk of malnutrition),19
and the Braden scale (range 6e23, scores 19 mean the risk for
pressure sore).20
2.3. Statistical analysis
Continuous data were expressed as mean  standard deviation,
or number (%) when appropriate. Analyses of categorical variables
were performed using the Chi-square test or Fisher’s exact test
when appropriate. The independent Student t test, or theWilcoxon
rank sum test, was used for continuous data when appropriate. For
all tests, statistical signiﬁcance was deﬁned at a two-tailed p< 0.05.
Statistical Package for the Social Sciences (SPSS) version 17.0 soft-
ware (SPSS Ltd., Chicago, IL, USA) was used to perform all statistical
analyses.3. Results
3.1. Demography
Overall, all 409 patients (mean age ¼ 80.4  5.4 years, 96.8%
male) met the inclusion/non-inclusion criteria and participated in
this study during the study period. Among them, 49 (12.0%) lived
alone and 147 (35.9%) lived with a spouse only, classifying them as
the so-called solitary living elderly in Taiwan. PAC needs were
present in 103 (25.2%) patients, and 205 (50.1%) patients were not
included due to the absence of signiﬁcant functional decline during
hospitalizations, whereas 101 (24.7%) were considered to lack the
potential for functional recovery (Table 1).3.2. Underlying medical conditions
The medical conditions of each participant with functional
decline during admission were recorded, revealing that musculo-
skeletal conditions (85, 20.8%), infectious diseases (80, 19.6%) and
central nervous system conditions (73, 17.8%) were the leading
medical conditions. Compared with other conditions, the differ-
ence in BI among patients with diseases of the central nervous
system and musculoskeletal conditions were signiﬁcantly higher
than others (49.5  31.6, p < 0.001 in diseases of the central
nervous system; 50.6  24.9, p < 0.001 in musculoskeletal
conditions), and these patients were more likely to have PAC
needs (41.1% vs. 58.9%, p ¼ 0.001 and 55.3% vs. 44.7%, p < 0.001,
respectively) (Table 2).3.3. Results of CGA
Forty-three of the patients with PAC needs agreed to be trans-
ferred to PAC units of community hospitals and a complete form of
CGA was performed. Results of CGA showed that the vast majority
of these patients (97.7%) had rehabilitation needs, 90.7% had
nutritional needs, 74.4% had polypharmacy, 53.5% had cognitive
impairment, 41.9% had uncontrollable pain, 39.5% had sleep prob-
lems, 32.6% suffered from urinary incontinence, and 14.0% had
depressive symptoms (Table 3).
Table 2
Principal diagnoses of the admitted patients and the functional decline and postacute care (PAC) need.









Infectious conditions 80 (19.6) 91.0  17.3 68.8  32.2 <0.001 4 (5.0) 20 (25.0) 56 (70.0) <0.001
Gastrointestinal conditions 18 (4.4) 96.7  6.9 71.7  33.2 0.005 1 (5.6) 4 (22.2) 13 (72.2) 0.053
Cardiovascular conditions 66 (16.1) 87.5  17.6 52.4  22.0 <0.001 10 (15.2) 20 (30.3) 36 (54.5) 0.040
Respiratory conditions 52 (12.7) 82.2  20.2 50.3  29.6 <0.001 7 (13.5) 18 (34.6) 27 (51.9) 0.037
Central nervous system conditions 73 (17.8) 93.1  10.8 43.6  33.3 <0.001 30 (41.1) 19 (26.0) 24 (32.9) 0.001
Metabolic conditions 9 (2.2) 90.0  12.5 76.7  21.8 0.043 0 (0.0) 2 (22.2) 7 (77.8) 0.120
Musculoskeletal conditions 85 (20.8) 90.9  14.6 40.4  23.1 <0.001 47 (55.3) 15 (17.6) 23 (27.1) <0.001
Urological conditions 18 (4.4) 96.1  13.2 77.5  26.4 0.008 2 (11.1) 2 (11.1) 14 (77.8) 0.264
Other conditions 8 (2.0) 95.6  8.6 85.6  22.6 0.109 2 (25.0) 1 (12.5) 5 (62.5) >0.999
a Number (%).
b Mean  SD.
c Compared with all others, by the Wilcoxon rank sum test.
d Compared with all others, by the Chi-square test or Fisher’s exact test.
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Older patients usually need a longer period of time and special
services to facilitate their functional recovery from acute medical
illnesses. PAC programs were designed to meet these complex
health-care needs, which were of particular importance for frail
older patients. Several PAC models have been developed interna-
tionally, and community hospital-based PAC service was consid-
ered cost-effective and provided greater functional recovery.7,21 As
Taiwan has become the fastest aging country in the world, devel-
oping proper PAC services is important to establish an age-friendly
health-care system.11 The Taiwanese Veterans Affairs Commission
started the ﬁrst community hospital-based PAC program in 2007,
which showed that a 4-week, CGA-based interdisciplinary PAC
program successfully improved functional recovery and signiﬁ-
cantly reduced 12-month mortality.11,22 However, the overall needs
of PAC services from tertiary medical centers in Taiwan remained
unclear.
In this study, 25.2% of patients meeting the inclusion/non-
inclusion criteria needed certain PAC services, which was similar
to the statistics from a district general hospital in England,10 but
higher than that reported from a community hospital.23 The
differences may have resulted from the selection criteria and
differences in patient characteristics between tertiary medical
center and community hospitals. Previous studies of intermediate
care classiﬁed the needs for PAC services into rehabilitation, palli-
ative care, care home placement, and respite care.10,23 Nevertheless,
inclusion/non-inclusion criteria of the PAC program in TaiwanwereTable 3
The complex needs of postacute care (PAC) among hospitalized elderly with acute
functional decline.
Complex needs of CGA N n (%)
Mobility problems (TUGT  20 s) 43 42 (97.7)
Malnutrition problems (MNA  23.5) 43 39 (90.7)
Polypharmacy (>4 items) 43 32 (74.4)
Cognitive impairment (MMSE  24) 43 23 (53.5)
Visual impairment 43 23 (53.5)
Pain problems 43 18 (41.9)
Sleep problem 43 17 (39.5)
Hearing impairment 43 14 (32.6)
Incontinence problems 43 14 (32.6)
Psychotropic drugs 43 10 (23.8)
Depressed mood (GDS-15  5) 43 6 (14.0)
Risk of pressure sore (Braden scale  19) 43 3 (7.0)
CGA ¼ comprehensive geriatric assessment; GDS ¼ Geriatric Depression Scale;
MMSE ¼ Mini-Mental State Examination; MNA ¼ Mini Nutritional Assessment;
TUGT e timed ‘Up and Go’ test.more focused on specifying the rehabilitative potential, rather than
completion of acute care treatment. In the United States, approxi-
mately one third of Medicare patients leaving acute care hospitals
showed subacute or PAC needs,24 which was higher than the
number revealed in this study. However, in Medicare, they provide
different PAC services, i.e., skilled nursing facilities, inpatient
rehabilitation facilities, long-term care hospitals, and home health
agencies, but this study focused on a community hospital-based
PAC model only.
In this study, we screened PAC needs focusing on functional
needs, instead of completion of acute care treatment, and the vast
majority of patients displayed signiﬁcant functional decline during
hospitalization. Compared to other underlying pathologies,
musculoskeletal and central nervous system conditions had higher
PAC needs, which implied a need for universal screening for PAC
needs when patients are admitted to tertiary medical centers due
to musculoskeletal or central nervous system conditions. On top of
rehabilitation needs, results of CGA for all eligible patients showed
that elderly patients in need of PAC services suffered very complex
conditions, e.g., nutrition, polypharmacy, pain, sleep, cognitive
problems, and so on. Therefore, providing interdisciplinary team
care with rehabilitation focus in the community hospital-based PAC
is essential to foster the importance of functional recovery in PAC
units.
There are several limitations in this study. First, weonly screened
PAC needs in veterans, instead of all older patients admitted to the
tertiary medical center. Since PAC services were established only in
theVeteranAffairs system inTaiwan, only veteransmay be admitted
due to the limitation of welfare entities. Although the results of this
study may not be extrapolated to the general population in Taiwan,
it is still of great importance to provide accurate need estimates to
develop the PAC services in Taiwan. Second, due to the limitation of
veteranwelfare entities, demographic characteristics of all patients
were homogenous, particularly in their gender. Although the PAC
needs screened in this study were limited to older men, the
screening schememay be extended in the future if non-veteran PAC
service was established. Third, the community hospital model was
the only developed PAC service in Taiwan, and we were not able to
triage their needs into different settings. Further study is needed to
establish different service models and perform a uniform needs
assessment in the future.
In conclusion, in our study, one quarter of patients meeting the
inclusion/non-inclusion criteria had PAC service needs. Patients
admitted to a tertiary medical center due to musculoskeletal or
central nervous system conditions, had higher PAC needs, implying
that a comprehensive screening for PAC needs should be per-
formed. Interdisciplinary team care with rehabilitation focus to
M.-Y. Chou et al. / Journal of Clinical Gerontology & Geriatrics 3 (2012) 132e135 135cover multiple complex care needs is important in developing PAC
services.
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